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In previous  communications  we  have  pointed  out  the  dose  rela-
tion  of  the  chloride  store  of  the  blood  to the  toxemia  of intestinal
obstruction.' 4 There  is  seldom  clinical  evidence  of  toxemia  or  a
rise in the non-protein nitrogen  of the blood until the chlorides  reach
a low  level.  It  has been shown repeatedly, in experimental  animals,
that when steps  are  taken to maintain  the blood  chlorides  near  the
normal level,  a toxemia never develops even with an obstruction at  so
high a point as  the  duodenum.'  ,  Likewise, after the onset  of toxe-
mia, the use of chlorides therapeutically will usually  save the animal
unless  vital  organs  have  already  been  injured  beyond  recovery.2.3' .
Information  thus  gained  experimentally,  has  been  applied  in  the
treatment of patients suffering  from obstruction  of the intestine, with
excellent  results.1-8 Confirmatory  clinical results have  been reported
by Dixon9 and by McVicar.t °
In our earlier  experiments  dealing  with  the  therapeutic  use  of
sodium  chloride,  the solutions  were  given subcutaneously  in various
Haden, R. L., and Orr, T.  G., J. Exp. Med., 1923,  xxxvii,  365.
Haden, R. L., and Orr, T.  G., J. Exp. Med.,  1923,  xxxviii,  55.
' Haden, R. L.,  and Orr, T.  G., J. Exp. Med.,  1924,  xxxix, 321.
4  Haden,  R. L., and Orr, T.  G., J.  Exp. Med.,  1925,  xli,  107.
'Haden,  R. L., and Orr, T. G., Arch. Surg., 1925  (in press).
6 Haden, R. L., and  Orr, T.  G., J.  Missouri Med. Assn.,  1923,  xx,  185.
7 Haden, R. L., and Orr, T.  G., Surg., Gynec. and Obst., 1923,  xxxvii, 465.
8 Haden, R. L.,  and Orr, T. G., J.  Am.  Med. Assn.,  1924,  xxxii,  1515.
9  Dixon, C. F., J. Am. Med. Assn., 1924,  lxxxii, 1498.
I°McVicar,  C.  S., Am.  J.  Med. Sc.,  1925,  clxix,  224.
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concentrations.  Later intravenous injection  was employed  alone or
combined  with  subcutaneous  injections  with  gratifying  results.5
Recently we have been attempting to determine  the value of sodium
chloride solutions introduced  directly into the lumen of the intestine,
below the level of the obstruction.  The  results of these experiments
are reported herewith.
Method.
The animals have been kept  in metabolism  cages.  All operations  were done
under  ether anesthesia  with  aseptic  technique.  Water  was  allowed  ad libitum
but no food was given during the  course of the experiment.  Blood for chemical
analysis  was  obtained  from  the  jugular vein  before  operation  and  at  24 hour
intervals thereafter  until the observations  were  ended.
The jejunum  was obstructed  by section about  12 inches from  the pylorus by
inversion  of the cut ends.  The obstruction was  known to be complete in every
instance.  At  the time of operation a rubber tube,  for introducing the salt solu-
tion, was placed in the jejunum below the point of obstruction.  The non-protein
nitrogen  and creatinine  of the blood  have been  determined by  the method  of
Folin  and Wu; t the protein-free  filtrates  were  made by  a  modification  of  the
Folin and Wu method  described by one of  us;12 the CO2-combining  power was
determined  by the  method  of  Van  Slyke  and  Cullen;a urea  nitrogen  by  the
Van Slyke and Cullen modification  of the Marshall method; 4 uric acid by Bet-
edict's method's  and the  chlorides  on  the tungstic acid  filtrate in the  manner
suggested by  Gettler.t6
EXPERIMENTAL.
The results  of the blood studies  are shown  in Tables I to V,  To
determine  the effect  of water alone, four  dogs with obstruction were
given daily 40 cc.  of distilled water  per kilo of  body  weight directly
into  the  jejunum  below  the  obstruction  (Table  I).  The  animals
lived from 2 to 8 days.  The chemical changes  in the blood in all were
characteristic  of  the  toxemia  of  high  intestinal  obstruction;  i.e.; a
fall  in  chlorides,  a rise in  the  CO2-combining  power,  and  finally  an
n Folin, O.,  and Wu,  H., J. Biol. Chem., 1919,  xxxviii, 81.
12 Haden, R. L., J.  Biol. Chem.,  1923,  lvi,  469.
"tVan  Slyke, D. D.,  and Cullen,  G. E,, J. Biol. Chem., 1917,  xxx,  289.
14 Van  Slyke, D. D., and Cullen, G. E., J.  Am. Med. Assn.,  1914,  xii,  1558.
t" Benedict,  S. R., J.  Biol. Chem., 1922,  li,  187.
t' Gettler,  A. O., J.  Am. Med. Assn.,  1921,  Ixxvii,  1652.
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TABLE  I.
Obstruction of the Jejunum.  Given Distilled Water Directly into the  Lower Part
of the Jejunum below the Point of Obstruction.
Blood.
Amount per  100 cc.
mg.
7.0
4.9
2.8
14.0
6.3
5.6
26.6
9.1
9.8
9.8
14.0
14.0
20.3
11.2
11.2
16.8
11.2
53.2
15.4
9.1
12.6
9.1
11.2
6.5
28.7
17.5
35.0
mg.
0.7
0.7
0.5
0.8
0.8
1.1
2.2
2.2
1.0
1.6
1.3
1.2
1.0
1.0
1.7
2.0
2.2
2.6
2.6
1.8
1.9
1.6
1.8
2.3
1.3
1.0
mg.
1.6
1.8
2.0
1.4
1.9
1.6
1.5
1.6
1.8
1.7
1.0
1.4
1.3
1.5
2.2
1.7
3.6
1.4
1.4
1.5
1.3
1.8
1.8
2.0
1.5
1.8
Remarks.
40 cc. dist. water per kg.
cc  ll  dC
de  cc  4C
Died.
Died.
40 cc.  dist. water per kg.
Died.
40 cc. dist. water per kg.
It  di  44
It  cc  I¢
Died.
sC  ..  .. ~~~~~0
..  .. 0  .
bo
.a
.2
.
Ia
1
2
3
4
mg.
32.6
36.6
26.5
38.5
26.5
26.5
27.7
45.6
49.2
60.0
45.6
43.6
42.2
40.0
41.6
50.0
142.0
45.6
48.2
36.1
41.6
34.1
42.8
78.0
35.3
64.6
0
1
2
3
4
5
6
0
1
2
3
4
5
6
7
0
1
2
0
1
2
3
4
5
6
7
8
40 cc. dist.
cI
t
ct
water
It
4t
.0
.c
per kg.
.t
Vol.
24.9
34.3
24.9
24.9
41.9
40.0
26.8
21.9
18.3
32.4
36.2
24.9
17.4
32.4
25.8
38.1
32.4
30.1
34.3
34.3
30.5
40.0
37.2
33.4
28.7
42.8
mg.
490
430
390
390
350
360
320,
440
390
360
310
340
290
310
360
430
330
150
450
430
400
420
390
370
340
310
280
=
-- --
A
4S
U
· e
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TABLE  I.
Obstruction of the Jejunum.  Given 1 and 2 Per Cent Sodium Chloride Solution
Directly into the  Lower Part of the Jejunum below the Point of Obstruction.
Remarks.
40 cc.  1 per cent NaCI per kg.
IC  C¢  c9
ct  4,  Cc
..  cc  cc
cc  cc  de
ct  ¢4  cc
40 cc. 2 per cent NaCI per kg.
ic  ¢  C  c(
cc  c 
cc  49  it cc  sCcc
cc  ..  cc
i(  C¢  ..
'4  c  cc
cc  de  di
Died.
40 cc.  1 per cent NaCI per kg.
cc  cc  ct
cI  cc  cc
Blood.
Amount per 100  cc.
6
1
5
6
mg.
32.3
46.8
39.5
34.1
39.5
40.0
55.4
49.2
42.2
38.0
38.9
48.2
39.5
44.4
31.6
30.3
39.5
38.5
31.6
24.0
24.6
37.5
45.6
38.9
34.9
42.2
31.9
35.3
41.0
mg.
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
28
30
0
1
2
8.4
7.7
6.3
9.J
9.8
12.(
10.5
11.S
12.6
14.7
20.3
9.8
9.8
10.5
10.5
9.8
11.2
10.0
12.6
7.9
10.7
11.2
9.1
5.6
14.0
11.2
18.2
11.2
7.7
6.3
mg.
2.4
2.2
0.4
1.1
1.1
0.7
1.3
1.1
1.0
1.5
1.2
1.8
1.8
1.6
1.8
1.1
1.8
2.2
1.5
2.8
1.8
1.4
0.9
1.0
1.3
0.8
1.0
1.7
2.0
2.0
.o
vol.
per
cen$
21.
26.;
19..
13.1
31..
45.'
40.1
36.,
45.7
37.,
26.8
43.8
41.!
34.3
45.7
34..
36.2
47.5
39.(
51.3
47.5
46.
49.4
39.C
42.8
44.7
43.8
23.0
11.0
34.3
a;
mg.
1.4
1.7
1.7
1.7
1.1
1.2
1.4
1.6
1.6
1.8
1.6
1.8
1.7
1.5
2.1
1.3
1.6
1.4
1.8
1.9
1.8
1.5
1.8
1.6
1.8
1.2
1.3
1.8
1.6
1.5
mg.
440
420
440
410
400
410
380
350
380
380
360
370
440
440
430
370
370
390
330
380
360
350
340
380
380
370
390
450
400
340
I
-----------
..  _TABLE  II-Concluded.
Renurks.
40 cc.  1 per cent NaCI per kg.
4(  it  4.
it  f  C  cc
tc  C  Ic c  -c  c
Developed distemper.
40 cc.  1 per cent NaCI per kg.
D  2  "  i  it  em  d
Died from distemper.
40 cc. 1 per cent NaCI per kg.
cc  it
4.  di  44
Tube came away,  replaced.
40 cc.  1 per cent NaCI per kg.
Blood.
Amount per 100  cc.
0
6
7
i3  '
35g.
35.7
57.8
29.1
28.0
32.3
37.5
40.0
41.6
30.3
42.8
36.6
50.8
34.1
128.4
42.8
34.9
41.6
33.0
42.2
48.2
60.0
63.2
54.6
54.6
43.6
52.6
38.0
54.6
mg.
9.1
8.4
13.8
9.1
11.2
10.5
7.7
7.5
8.8
16.1
10.5
9.1
9.1
27.3
11.9
10.5
11.9
9.8
11.9
10.7
21.5
12.6
16.1
15.4
16.1
12.6
20.3
27.9
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
a 6
wtl.
per
cent
21.1
33.4
28.7
24.9
29.1
48.5
48.5
34.3
36.0
27.7
42.8
35.3
40.9
45.7
33.4
34.3
22.1
46.6
37.2
32.4
30.5
24.9
34.3
32.8
38.1
41.9
40.9
g
mg.
1.5
1.8
1.6
1.5
1.3
1.4
2.1
1.6
1.9
1.7
2.0
1.8
1.6
1.3
1.4
1.6
1.4
1.9
2.1
2.1
1.6
1.8
1.8
1.5
1.0
1.1
0.9
mg.
460
460
450
350
420
420
410
380
465
380
410
380
360
150
470
430
470
450
420
390
410
380
370
370
370
280
440
340
.
mg.
1.6
1.8
2.2
1.5
1.6
1.6
1.5
2.3
2.0
1.5
1.2
0.8
3.0
2.2
1.8
1.9
1.7
2.0
2.8
1.7
1.1
1.9
1.0
1.4
1.4
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TABLE  III.
Obstruction of the Jejunum.  Given Distilled Water Directly into the Lower Part
of the  ejunum below the Point of Obstruction, after the Onset of the Toxemia.
Blood.
Amount per 100 cc.
Remarks.
10 cc.  dist. water per kg.
No injection.
10 cc. dist. water per kg.
it  49  9.
$(  $~  IC
.C  4  ,
cc  c  '
Died.
40 cc. dist. water per kg.
id  44  4U
..  Is  di
Died.
10 cc.  dist. water per kg.
it  (IC  (
Died. Died.
712
a 0
.
U
lot
.5
n
'i
mg.
35.3
38.0
38.9
33.7
30.0
36.1
36.1
36.6
39.5
35.7
32.6
34.5
34.5
31.6
107.0
27.3
33.7
38.9
40.0
45.6
45.0
39.5
31.6
33.3
34.1
68.3
46.8
66.3
93.8
143.0.
d . I
i
mg.
1.3
1.2
1.3
1.3
1.5
1.5
1.7
1.5
1.7
1.9
2.4
1.8
2.3
2.9
1.6
2.3
2.6
2.3
1.6
2.1
1.9
2.0
2.0
2.0
2.3
2.3
2.3
2.3
54
9
ng.
1.6
2.1
1.5
1.9
2.4
1.5
2.0
1.9
1.5
1.9
1.1
1.7
1.8
1.7
1.6
1.6
1.9
2.1
2.2
2.7
4.4
2.1
1.3
2.0
1.2
2.7
1.0
1.6
2.5
3.6
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
0
1
2
3
4
5
6
7
8
9
10
11
0
1
2
3
mg.
11.2
7.9
7.0
9.8
10.7
11.2
15.4
14.7
12.6
11.7
9.3
11.7
12.1
14.0
51.8
7.5
8.9
10.3
11.7
14.0
16.1
13.3
14.0
12.6
12.6
39.2
22.4
28.9
34.3
73.6
iAM
mg.
490
450
420
430
410
420
400
420
390
390
380
300
320
300
260
500
420
400
390
370
350
330
300
290
250
210
490
450
380
310
Vol.
per ce
32.4
30.5
35.3
43.8
36.2
29.6
38.1
53.2
50.4
49.4
55.8
50.4
43.8
46.6
49.4
25.8
31.5
33.4
43.8
46.6
33.4
45.7
49.4
59.8
54.1
47.5
27.5
31.5
32.4
49.4
I
11 4
I
tlI
_ -- - -
=  _  _
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TABLE  III--Concluded.
Remark.
40 cc. dist. water per kg. cs  c.  ..
cc  cc  99
cc  49  it
..  ..  id
Died.
increase in the urea nitrogen and non-protein  nitrogen.  It  is evident
that the water  alone does not influence  the course  of the  toxemia or
have any beneficial effect.
In Table II is shown the chemical  findings in the blood of three dogs
in which 40 cc. per kilo of 1 or 2 per cent sodium chloride solution were
similarly  introduced  into  the jejunum.  One  dog, in  which  no com-
plications  occurred,  lived 30 days after the operation was performed.
There  were  no  clinical  or  chemical  evidences  of  toxemia.  Another
animal  developed  distemper  on the  17th  day of  the  experiment  and
died 2 days later.  On the day of death the chlorides were exceedingly
low and the urea nitrogen and non-protein nitrogen were high.  In the
third  dog  the  tube  came  away  on  the  17th  day and  could  not  be
replaced.  The animal died the following day.
Four dogs were given distilled water after  the chlorides had fallen
following  obstruction  and  the onset  of a  toxemia  seemed  imminent.
The results in these animals are shown in Table III.  In one  animal,
inx which  the toxemia was slow in developing, only  10 cc.  of distilled
Blood.
Amount per 100 cc.
d
i
0
0
1
2
3
4
5
6
7
8
9
10
.a
33.0
38.5
38.5
34.9
38.9
30.3
35.3
3'1.6
32.6
42.8
31.0 131.0
m.
14.5
15.4
10.7
9.1
12.6
11.2
10.5
9.8
11.2
24.5
55.5
U
mng.
2.3
2.2
1.8
1.9
2.3
1.7
1.7
2.3
2.4
2.9
3.0
_ 
8
per cnt
27.5
27.7
40.0
32.4
43.8
40.9
52.2
49.9
49.4
36.2
20.2
'A .0
'g.
460
390
340
340
350
310
310
310
260
240
240
Ng.
2.2
2.3
2.9
2.3
1.4
1.4
1.4
2.3
. _ _  _TABLE  IV.
Obstruction of the Jejunum.  Given 10 Per Cent Sodium Chloride  Solution Directly
into the Lower Part of the Jejunum below the Point of Obstruction, after the
Onset of the Toxemia.
Blood.
Amount per  100 cc.
a
0 4,
mg.
12.6
16.1
10.5
11.9
9.1
10.5
38.2
41.6
17.5
35.7
56.C
21.7
16. 
14. 
21.3
22.4
23.C
58.1
11.2
12.6
9.1
4.2
9.
13.
30.(
25.7
32.7
23.1
19.
4,
0
.9
mg.
1.3
1.3
1.4
2.5
1.9
2.0
1.9
1.4
1.4
2.0
2.2
2.8
1.8
1.8
1.5
1.8
1.9
1.8
1.1
1.4
1.6
1.5
1.6
1.8
1.7
1.3
1.1
1.5
1.0
4 .) X6
mg.
1.2
1.8
1.3
1.0
1.2
1.0
1.2
2.1
1.3
1.6
3.0
1.0
1.0
1.1
1.3
1.3
1.5
1.5
1.4
1.3
0.8
1.2
1.6
1.4
1.1
1.4
1.9
Remarks.
10 cc.  10 per cent NaC1 per kg.
20 cc.  10 per cent NaCI per kg.
49  cc  ..
4C  ic  4s
No injection.
20 cc. 10 per cent NaCI per kg.
Died.
10 cc.  10 per cent NaC1 per kg.
44  de  id
tt  g6  c6
g
12
13
1;
Id
U
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
0
1
2
3
4
5
6
7
8
9
10
a
o0
E-4
mg.
30.9
31.9
41.6
34.5
34.5
37.0
70.6
77.3
41.6
92.5
127.0
62.5
32.6
37.5
32.3
68.8
60.0
131.0
30.9
31.2
38.9
27.3
29.4
25.9
44.4
50.0
42.2
35.0
. .0
mg.
510
490
380
360
340
250
340
270
360
310
300
375
370
400
460
460
400
350
490
490
440
430
400
470
420
390
410
430
490
g 
Vo.
per
27.7
19.2
40.0
43.8
38.1
46.6
44.7
58.9
47.5
35.3
48.5
48.5
51.3
53.2
53.2
40.0
48.5
44.7
28.7
22.1
18.3
18.3
34.3
36.2
36.2
38.1
40.9
36.2
40.S
714
- --- . .
.TABLE  IV-Concluded.
Blood.
Amount per 100 cc.
Remarks.
10 cc.  10 per cent NaCl per kg.
No injection.
Died.
20 cc. 10 per cent NaCI per kg.
10  "  "  "  "
No injection.
10 cc. 10 per cent NaCI per kg.
No injection.
10 cc.  10 per cent NaCI per kg.
No injection.
10 cc.  10 per cent NaCI per kg.
No injection.
10 cc. 10 per cent NaCI per kg.
Died.
20 cc.  10 per cent NaCI per kg.
10  "  i  I 
Died.
13
14
15
.o
a
36.0
36.0
41.6
51.8
75.0
34.9
33.3
57.8
44.4
44.4
100.0
100.0
55.4
57.8
68.3
41.0
50.5
30.0
28.5
25.2
30.0
37.0
34.1
33.3
32.6
42.2
46.0
42.8
52.6
68.3
129.
111.(
189.2
4d
a
mg.
21.7
19.6
16.8
27.3
49.0
22.4
12.1
28.0
17.8
26.2
40.2
57.9
30.8
17.3
21.0
21.5
33.6
11.2
11.9
9.8
13.1
15.9
12.1
14.4
15.8
14.0
16.8
23.8
21.C
28. 
64.4
68.2
78.S
-d
.0'
t5
mg.
0.9
1.4
1.6
2.0
1.9
1.1
1.4
1.6
1.8
2.3
2.0
1.7
1.6
1.7
1.2
1.5
1.4
1.6
1.7
1.3
1.8
1.0
1.5
1.4
2.7
2.0
1.2
2.2
3.2
3.3
3.3
2.3
:g
. r
cent
37.2
48.5
28.7
40.0
38.1
38.1
45.7
40.0
48.5
57.0
48.5
28.7
73.0
60.7
70.2
66.4
67.3
60.7
67.3
65.5
69.0
68.3
57.7
60.5
17.4
33.4
40.9
41.9
49.4
40.9
59.8
48.5
20.2
11
12
13
14
15
16
0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
0
1
2
3
4
5
6
7
8
0
..
U
mg.
630
540
490
490
390
560
450
430
410
380
335
290
330
400
340
450
350
380
340
400
380
380
400
460
570
450
420
470
370
335
290
440
550
c
mg.
1.0
0.9
1.2
1.4
1.7
1.2
1.6
1.5
1.3
2.3
2.1
1.1
1.4
1.4
1.4
1.6
1.7
1.4
1.8
1.6
1.9
2.3
2.1
2.2
1.7
1.6
1.6
1.4
2.3
1.3
1.2
1.5
2.7
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water per kilo  were given.  The  chlorides  continued  to  fall and the
dog  died on  the 14th  day.  The other  animals were  given 40  cc. of
distilled water per kilo.  One died on the 11th day,  one on the  10th,
and one  on the 3rd day of the experiment.  All showed  a gradual fall
in chlorides and finally a rise in the non-protein nitrogen.
Table IV shows the findings in four dogs treated with concentrated
solution of sodium chloride after the onset of a toxemia.  The amount
TABLE  V.
Obstruction of the Jejunum.  Given  1.71  N  Hydrochloric Acid Directly into  the
Lower Part  of the Jejunum below the Point of Obstruction.
Blood.
Amount per 100 cc.
a  0  '  Remarks.
d  1a  a  t
ol.
mg.  m  g.  m.  mg.  fi.  rc.n
16  0  25.7  9.3  2.4  1.6  500  28.7
I
2  39.5  9.3  1.3  2.6  390  36.2
3  120.0  55.8  2.6  2.9  360  27.5  40 cc. 1.71 N  HCI  perkg.
Died.
17  0  36.1  11.2  1.0  1.9  480  24.0
1
2  36.1  10.3  1.8  2.4  370  34.3
3  34.9  14.0  2.0  2.1  360  34.3  40 cc.  1.71 N  HCI perlg.
4  62.5  26.6  1.6  2.0  330  27.5  "  "  "
Died.
of fluid used was much  less than in the control experiments with  dis-
tilled water alone.  Any beneficial  results obtained in such an experi-
ment must be due to the sodium chloride, since the water alone yielded
no effect in the control animals.  In Dog 12 the urea nitrogen had risen
to 56 mg. and the non-protein nitrogen to  127 mg. after the beginning
of  treatment.  The  findings  returned  almost  to normal,  however,
and remained practically so until the death of the animal, on the 19th
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day.  Dog  14  died on  the 18th  day of  the  experiment.  Treatment
was begun on the 6th day, when the urea nitrogen was  57.9 mg.,  the
non-protein nitrogen 100 mg., and the chlorides 290 mg.  The findings
returned  to normal  and remained  so until  the  death  of  the animal
on the  18th day.  Similarly,  Dog  15 was not  treated until the  urea
nitrogen  and  non-protein  nitrogen  had  reached  a  very  high  level.
The chlorides returned to normal but the urea nitrogen and non-pro-
tein nitrogen continued high until death on the 8th day.  The most
probable explanation  here is that sufficient damage had been done to
the kidney and perhaps other vital organs to cause death, even though
the development of toxic bodies may have been arrested.
Since there is much to suggest that the chloride is utilized  as a pro-
tective agent in the form of hydrochloric  acid,2 8 two dogs were given
a  hydrochloric  acid  solution  equivalent  to  a  1 per  cent  solution  of
sodium  chloride.  The  findings  in  these  two  animals  are  shown  in
Table V.  It  is evident, from the results, that the acid had no  effect
on the course  of the toxemia.
DISCUSSION.
The results  obtained  in this series of experiments  emphasize  again
the  constancy of the  changes  in  the blood of  the  dog  following  high
intestinal  obstruction.  Every  animal  shows  a  fall  in  chlorides  and
many  have ai  increased  C0 2-combining  power of  the  blood plasma.
In most cases there is a rise in the urea nitrogen and non-protein nitro-
gen.  The  change  in  the  chlorides  is,  however,  the  one  constant
finding.
The results in  the  animals  treated  by the  introduction  of sodium,
chloride  solutions  into  the intestine  below  the  point of  obstruction
are similar to those obtained when animals are given sodium chloride
subcutaneously  and intravenously.  The findings  are of special inter-
est in adding further  evidence  of the value of sodium chloride in the
treatment  of the toxemia incident to intestinal obstruction.
It  is evident that the sodium  chloride introduced  directly into the
lumen  of  the  intestine  is  well  absorbed  and  as  efficacious  as when
given subcutaneously  or intravenously.
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SUMMARY.
Chemical  changes  are  reported  occurring  in the blood  of animals
with obstruction  of the jejunum,  in which distilled  water or sodium
chloride  solutions  were  introduced  directly  into  the  lumen  of  the
intestine below  the point of obstruction.
Distilled water  given daily from  the beginning of  the obstruction,
had no influence  on the development  or course of  the toxemia.
1 and 2 per cent  salt solutions  prevented  a toxemia  in uncompli-
cated cases.  One animal so treated lived 30 days.
Distilled water,  given after the onset  of toxemia, did not alter  the
progress or outcome of the toxemia.
10 per cent  sodium chloride  solution,  administered after the  onset
of  toxemia, controlled it in most cases for a long period.
Hydrochloric  acid had no effect on the course of  the toxemia.